


Neutralization 

mediate and complete neutralization of the active ingredient at all test time 
infs is necessary in order to provide accurate evaluation af the test materia! 

~vemb~r 3, 1999 feedback meeting, the Agency requested additional 
~nf~rrnat~~n on the use of neutralizers in the first and all subsequent sampling steps of 
e~~a~y pr43tocals. The gency suggested that testing be done ~~~~ari~g the Industry 

rapased method with t t used in New Drug Applications (NDA). Several NDAs for 
eaithcare personnel h washes cuntaining chl~rhexidine glucanate were retrieved 

h provisions of the Freedom of ~nf~rrnat~~n Act (“FOIA”), 

e methods suntanned ilar elements such as neutralization after the final 
ere is no one, consistent NDA test method. 

y the Industry Coalition has ata using the Health Care 
andwash model comparing t protocols based on the I994 

proposal), the 2000 ASTM protocol (~ndust~ 
prutocot (simil any NDA submissions). 

the effect af neutralization on the cacy of these produds as the 
. All the data indicate t immediate and complete neu 

active ingredient at all test t me points is necessary in order to provide accurate 
~va~uat~~n of the test material. 

ustry ~~a~~tj~n is roposing the re 

ation of the efficac he neutralizer used in any ~~~a~y 

ediate and ~~rnp~ete 
in alf efficacy protocols. 

in the first and a subsequent sampling ~ujds 

a~~dat~~~ of the Efficacy af the Neutralizer used in any Efficacy Protocol 

efficacy testing, the n mber of bacteria su~~v~ng treatment is 
enumerated at specific sampling time points. Accurate dete e~e~t~ve 
neutral~zat~~n of the ant~mi~r~bial ingredient at the specific s s (Su~~n~ 
~99~). InefWient or incam e neu zation wit! permit killing of microorganisms to 
continue beyond the exper ntal e sure time, resulting in an aver-expression of 
ant~rni~r~b~al activity. This comes especially critical when measuring ant~mier~b~al 
e~ca~y over short (seconds to minutes) contact times when substantive active 
ingredients are used. ~nc~mp~ete~ or less than ~rnrned~ate~ neutralization can introduce 
substantial errors in data. 

izatian is key to ensuring the vali ity of the test. ft is a key control paint; 
, the evafuation of the effective ess of neutralization on anti~icr~b~a~ 

ingredients cannot be ignared or understated. It acts as a control to t e evaluation of 
the antimicrobial roduct. It is therefore necessary that the test para 
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~tiven~ss test be standardized in order to property evaluate 
neutra~~zat~~n. 

mm~n neutralization methods rnp~~yed in antimicrobial effectiveness tests are 
t inactivation and d~lutiun. A few antimicrobial ingredi nts such as alcafiols can 
ively neutralized by dilution; most, however, require t addition of chemical 

inact~vat~r(s) to the d~~ut~~n or sampling fluids to achieve neutra~~zat~~n. 

ere are four criteria to be met in designin 
1996): 

e neutralizer mu effectively inhibit the action 
e neutralizer its must not be unduly toxic to the test organisms; 

I) The neutra iter and antimi~r~b~al i~gred~ent(s) must nut ~~rnb~ne to form a toxic 

I, e frrst three criteria must demonstrated under ~und~t~~ns that mi 
ndit~uns of the ant~mi~rQb efficacy assay. 

Pracfices far ~v~~~~~j~~ ~~~~~~v~~~~~ of A~~~ 
Sanitizer, Aff~~~~~~~c~ or F3resen/ed ~~~~~c~s, or other suitable 

oufd be used when determining neutralizer effectiveness for in v$r-u and irk 
viva electiveness tests of topical antiseptic drug products. 

lizer in the First and AC1 Subsequent Sampling Fluids in all Efficacy 
Protacofs 

ches were taken to evaluate he impo~an~e of neutra~~zati~n in sampling 
r~c~dures. First, comparing three handwas protocols was conducted using a 
n~wn effective to imi~r~bial product that con ined a substantive active 
gradient. Second, an anafysis of the I data previously sub in the August 
2001 Citizen Petition was conducted ealthcare Personne wash, 

cal Scrub and Patient Pre-operative Preparation methods. 

thcare Per-sonnet Handwash Study - Protocoil Comparisans 

s, concern has been 

tern in the Healthcare 
Test. Therefore a y was conducted comparing three 

based OR ASTM E 1174 Standard Test Method for Evaluation of the 
ealth Care Personnel or Consumer Handwash Formulations using a 

4% ~h~~rhexidine gluconate heafthcare personnel handwash f~~rnulat~~n (H~b~~~~ns~) as 
the test article. Three separate handwash protocols using 30 subjects each were 
pe~~rmed. 

9 



published in 2000. A ~hern~~a~ neutralizer w 
sampling fluid f~l~~~~ng the first and last wash. Effectiveness was evaluated full~wing 
washes 1 and 11 1 

TR Study No. OVW8 hod published in 198'7. T 
e methods su in 
glove sampfin 

nfy after the fast wash. Effectiveness was evaluated following washes I ,3,7 

TR Study No. ) - FDA 1994 proposed 
R 31401, prop d section 333.47 Testing of heafth-care a 
chemical neutralizer was incorporated in the glove sam g fluid only after the last 

wash. electiveness was evaluated following washes I a 

is~~ssi~ns regarding the need for neutra ing fluid, it has been 
suggested that determ~nat’ and quanti~cati~n of the presence of the antim~~r~b~a~ 

dient in the sampling d would also be useful in understanding the ~rnp~~~n~e of 
addition of neutrafizer to insure accurate suits. Csnsequent amount of 
rhex~dine gluconate in the first sampling id was determined ee randomly 

subjects in each test protocol. 

umes 111, IV, and V 
e If and the results 

test protucot, Efficacy results are 
n efkiency fer each of the studies 
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Study NumbedTest Method 

W-R 01 -@lot3494 
Industry Proposed, ASTM current methad 

H-I-R M-1 08495 
NRA and former ASTM method 
Eill74-871 
HTR 02 -I 08496 
Praposed monograph method 

TABLE 2 

Neutralizations calculated following final (lUth or I lLh wash) for all protocols. See Appendix V of reports in Volumes Ill, 
IV, and V for detaifs. 

Chtorhexidine gfuconate analysis calculated following single wash. 
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y supports the ful~~wing conclusions: 

~rp~rat~~~ af neutr fizer in the sampling uid after the first wash does not 
versely affect the a ility tu determine a c ufative efkct. 

Q Lack of neutralization in the sam ling fluids results in an verexpressi~n of 
efficacy. 

Q usion of a neutralizer in the sampling fluid, ~rgan~sm v~ab~lity 
decreases over time due to continued antirnj~rob~a~ activity. 

Q exidine gluconate is ext 
lizer - at levels higher th 

y the sampling fluid - 
values. 

test rnethod~~~gy is inap ropriate for these products. 

~~~~~p~~ation of rmutralirer in the sampling fluid after the first wash does not 
ely affect the ability to deter’mine a cumuEative efkct. 

r 29,1999 briefing documents efk be 
hand wash procedure (immediate duct use), 

an option for similar sampling after a fatal of IO hand wash procedures to 
~nst~ate cumulative microbial reduction from multiple washes. 

to assure that an neutralizing rnet~~d does 
nt of other attributes that may need to be measure 
etiect. 

8494 neutralizer was incur orated in the sa pling fluid f~~~~wing 
wash. As seen in Table I f the fog40 reducti s achieved by the 
s@) follawing bath samplings are within the storical range (see 

Table 3, page W), but are lower than HTR WI08495 whit utilized neutralizer in the 
last wash only. 

f neutra~i~at~~~ in the sampling fluids results in an overexpression of 
t8fhCY. 

s seen in Table I ‘f in study HTR ~1~1~~495 where neutralizer was presort o 
f~l~~w~ng the final wash, the logdo reduction f~l~uwing the seventh wash (no neutralizers 
is greater than the reductio seen following the tenth wash ~ne~traliz~~~~ This indicates 
that there is an overexpression of efficacy in this method when neutralizer is not 
included in the sa pling fluid, i.e. at all time points prior to the tenth wash. This 
~~nc~us~~n is ~~nf~rrned by the data provided on organis recovery from the 
#k&is (Table 2). 
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ithuut the inc usian of a neutralizer in the sampling fluid, organism viability 
creases over time due to continued antimicrobial activity. 

able 2 showing the organism viability in the sampling fifui 
wash for all three pr&~cols. Data on organism bi~~ty f~~l~w~ng the 
tionally presented in Volumes ill, iV, and V as p of the complete 

study, 2, since neutralizer was only included for this wash in 
fiSwl c be made. 

out neutralizer dae the test article (time 0 
~~n~t~s) as demonstrated significant number of isms recovered 

at time 0 and the fewer number of erg recovered after 30 m at room 
The longer the test ~r~a~~s~~ remained in the sampling fluid ~c~~tai~~ng 

ie, in this case ~h~~rh~xidin~ gluconate) without neutralizer the lower the 
percent recovery of organisms. Thus efficacy at f sampling may appear to be 
exaggerated if any delay occurs in processing th . E3y having neutralization 
occur in the glove f~~lQwing both wash procedures, the activity at the prescribed test 
treatment time is accuratefy reflected in the results. When neutralizer is not present in 

eve sampling fluid, ef’F;e e neutralization will not occur until further di 
ling fluid takes place far ution and plating of recovered organisms, if 

e e~~~tively ~e~tra~~z~d by dilution e.g., 
ng re~ativ~~y easy and chlorhexidine refativel It, valid comparisons of 
y in a standardized test will be compromised the error i~tr~d~~ed by 

~~e~~ctiv~ neutralization is minimized during sampling. 

exidine gluconate is extracted by the sampling fluid - both with and 
w~t~~~t neutralizer - at lev435s higher than MIC vafues. 

a~ysis of the fluids with and without neutra izer far ch~~rh~x~d~n~ 
range of from 19 to m ~h~~rhexidin~ gluconate present 
sh. These values ar ificant in that they span the range af 

rted MIC values for the test organism. Denton ~2~~~) reports a mean M 
for IQ isolates of &H-E&J marcescens and a range of =l6-64 ppm. In Ta 

shown that this strain is ~~h~b~ted by the ievel af chl~rhexidi~~ present in the 
uid, as fewer organisms are isolated from that fluid at 30 rn~~~tes as compared to time 
if neutralizer is not i~~~rpQrated into the fluid. Without neutralization, the 

exidine gPuconate continues in the sampling fluid, thus causing the a 
increased efficacy. 

test methodology is ~~appr~p~iate for these 

oint efficacy data obtained from using the sed 1994 
8496, in Vol. V) illustrate flaw in the protcico 
seline is done f~li~wing organism ~~ntarnjnat~~~ 

an det~rrn~ni~g the baseline after hand c~ntarn~~at~~n 
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s results in a sign~~~ant reduction of 
test wash, resufting in an apparent I 

~di~~ati~n of the method is inappropriate as it lowers the initia 
d increases the variation within the t 

tient pr~~Qperat~ve skin preparation methods where the 
baseline s~gni~~ant~y impacts the resulting measurement 

mbers of bacteria on the skin are high, the 
e measured is also higher. If the numbers 
he absolute red n in numbers wi be lower even 
by product use be as e~c~ent a 

b. Literature Review 

itizen Petition subm~~ed t Agency an August fan 
rature search were ented on the surrog of 

ndwashes, surgical scrubs, and p 
from Appendices D and E of that ssian are referenced in 

his discussion and appended as Vof. I, Tab 8 in this Citizen Petition. 

e following de rates the impedance of incor orating neutralizers in all sampling 
ids during the et of the Standard Test Meth ds for Evaluation of the 

~~e~t~ve~ess of Health C Personnel or Consumer 
(ASTM E 1174), Surgical nd Scrub F~rmu~at~~ns ( El 2 “KY), and a Pre-operative 
Skin Preparation (ASTM 

ne gluconate, p~v~done-undone, PCMX and triclosan substantive active 
that can be formulated for use as Healthcare Personn 

bile chlarhexidine gluconate is not an active 
raph, it is an NDA-approved OTC 
ash. Therefore it should meet th 

ropased for products regulated under this monograph. Only ~hlQrhexid~ne gtuconate 
and povidone iodine are discussed below as the number of studies conducted on these 
ingredients is far greater than the other active ingredients. 

E “t 174 Healthcare Personnel Handwash F~~rnulat~~~s 

F~rmulat~Qns, only 4% ~h~~rh~xid~~e gluc~nate 
alysis. Ail other e ingredient f~rmu~at~~ns 

d too few examples for meaning nterpretati~n * Usi 
able I of -the August 6,200l sub ion (Vol. ‘l, Tab 

ined fur 4% ~h~~rhexidine gluconate where it wa wn when neutralizers were 
rocedures, Le. when neutralizers were in rafed only in the d~luti~n 

and plating medium, or when they were incorporated i pling fluid placed in the 
glove as well as in subsequent di~utiQn and plating steps. 
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Table 3 
Heafthcare Personnel Handwash F~rrn~lati~~s 

N = number of examples 

be seen in Ta of neutralizers in the glove 
in a redu~t~~~ edian after the tenth wash. 
single wash as, in most cases, neutralizer was added to the 
e tenth wash (this fallows the 1987 and 1994 versions of the 
er, a ~~~noun~~ reduction is-seen when the cum * is made at the tenth 
These data indicate that as mare ~h~orhex~d~~e is ed on the hands after 

reseated washing, a greater amount of ~h~o~hexidine can be removed from the skin on 
sampIi~g. without ~mmed~ate neutra~~zat~~n in the glove sampling fluid, an 
~v~rest~mation of the efficacy of the formulation will result. 

t of ~~utralizer can afso be seen where a s e was taken after wash 7 and 
riaf reduction calculated. In all 8 examples re neutralizers were added 

only to the diluting media, a greater duction was seen at wash 10 when compared to 
wash 7 (see Vol. I, Tab 8, Appendix Table 4). However, in the three examples where 

eutralizers were added to the glove medium at wash 3 0, but not added to the sampling 
fund tit wash 7, the reduction seen at wash 7 was greater than that seen at wash 30. 

ASTM E”1 “f 4 5 Surgical Hand Scrub Formulations 

rgical Scrub Formu~at~~ns~ % ~h~orhex~d~n~ g~u~onate 
e formulations were reviewed for analysis. AI1 other active ingredient fo 

had too few examples for meaningful inter~~etatio~~ 

6ofVol. 1,Ta e mean and median 
ine gluconate and 7.5% povid~nem~~dine 
amples where it was known when neutralizers were 

res were used in this analysis, i.e. when neutrafizers were 
incorporated only in the dilution and plating medium, or when they were ~ncor~urated in 
the sampling fluid placed in the glove as well as in subsequent dilution and plating 
steps. 
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Table 4 
Surgical Hand Scrub Formulations 

in Table 4, the mean and values are substan~~a~~y red if neu izer 
ta the sampling fluid in th This effect is seen for both rhexid 

e and povid~ne-Nadine at both sampling points. This indicates that as more 
idine or p~v~d~n~~iodine is deposited on the hands after repeated washing, the 

greater the gredient that can be remov the skin an 
samplings ediatefy in the glove samp i an 
overestimation of the efficacy of the formulation can be made. 

q IT3 Pre-operative S in Preparation 

re-operative Skin Preparations, nly 4% ~h~orhexid 
reviewed for analysis. All other ctive ingredient fo 

es for meaningful interpretation. 

canate formulations 
ions had too few 

endix D, Table 7 of Vol. I I Tab 8, the mea and median were 
lorhexidine g~u~onate where it was known where neutralizers were 

in the proceduresp i.e. when neutralizers were ~~CQrpQrat~d on 
ting medium, or when they were in rporated in the sampling 

cup as well as in subsequent dilution and 
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Table 5 
Pre-operative Skin Preparations 

the mean and me ian togjo reduction values at the abdomen site 
ueed if neutralizes is added to the sampling flu in the cup. At the 

is seen in the mean value when neutra~~ze s added to the 
sampling crup; however, a similar red&ion is not seen in the median value. In general 
there are a fairly small number of studies, which may have an elect on the 
interpr~tat~Q~ of these data, ever, the trends suppo proposal for in~~rp~rat~~n 

tralizer in the sampling as a prudent and reas e means of preventing the 
overestimation of the efficacy of a fQrmUlat~~~. 

le in the Iiterature using methods based OR the proposed 
s well as new data using the Healthcare Personnel Hand 

rty demonstrates the need fur the ~CQrpQratiQ~ of neutralizers in the 
time points. Comparison of three handwash protocofs with a 

d effective topicai antimicrobial product corroborates what is recognized in the 
~teratur~~ namely that immediate and complete neutralization of the active 

ingredient is essential at all test time paints. lncorp~rat~on of the neutralizer at the 
recommended time points wifl not interfere with the ability to evaluate other product 
a~ributes~ intruding persistence or cumulative efk?Ct. In fact, it wi I result in an accurate 
assessment of product efficacy. The ~ndust~ Coalition urges FDA to revise the 1994 
TFN test methodology to incorporate these critical recommendations regarding 
neutralization. 
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